SOCS3 and IRS-1 gene expression differs between genotype 1 and genotype 2 hepatitis C virus-infected HepG2 cells.
The poor response to antiviral treatment of hepatitis C virus (HCV)-infected patients with genotype 1b has been associated with a higher prevalence of metabolic syndrome. However, the molecular link between these clinical entities is not clear. The goal of this study was to clarify the role of genotype 1b and 2 in the genetic expression of suppressor of cytokine signaling 3 (SOCS3) and insulin receptor substrate 1 (IRS-1). We infected human hepatocellular carcinoma cell line (HepG2) cells with human HCV genotype 1b or 2 and measured the gene and protein expression of SOCS3 at various times. We also evaluated impairment in the insulin pathway by analysis of IRS-1 and phospho-AKT. For the control, we used HepG2 cell cultures treated with non-infectious serum. We also demonstrated the occurrence of HCV infection by the detection of both positive and negative strands in the cells and culture medium. To test infection of the HepG2 cells, we performed quantitative real-time polymerase chain reaction (qRT-PCR) of viral load at different time points. We analyzed the viral genotype in the pellet and supernatant. At each time point, we found positive and negative strands in the infected cells, while in the medium we found positive, but no negative strands. We also detected the presence of the correct genotype in the medium. Two weeks following infection when the viral load was higher, we tested genotype 1b and 2 infected cells. SOCS3 gene expression was significantly higher in genotype 1b-infected cells (median 2.56; mean 2.82+/-0.59) compared with genotype 2 (median 1.34; mean 1.46+/-0.31) (p=0.04) and control cells (median 1.09; mean 1.02+/-0.11, p=0.02). There was no difference between cells exposed to genotype 2 and control cells. Conversely, IRS-1 was significantly lower in genotype 1b-infected cells (median 15.97; mean 15.45+/-0.67) compared with genotype 2-infected cells (median 16.45; mean 16.44+/-0.01, p=0.04). Statistically significant differences were seen when comparing the pAKT/AKT ratio in genotype 1b-infected cells (0.19+/-0.034) and not genotype 1b-infected (genotype 2-infected and non-infected) cells (0.253+/-0.004, p=0.03). This inverse regulation is compatible with interactions between the molecular expression of SOCS3, IRS-1 and phospho-AKT mediated by the genotype 1b virus. Up-regulation of the SOCS3 gene might be one of the mechanisms governing non-response to therapy and expression of insulin resistance mediated via a direct mechanism at this level of genotype 1b HCV.